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DETAILED ACTION 



Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference signs mentioned in the description: 
secondary host group 102, and secondary SAN 121 in paragraph 41. Corrected 
drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. Each drawing sheet submitted after the 
filing date of an application must be labeled in the top margin as either "Replacement 
Sheet" or "New Sheet" pursuant to 37 CFR 1.121 (d). If the changes are not accepted by 
the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in 
abeyance. 

Specification 

2. The disclosure is objected to because of the following informalities: reference to 
"switch 121" in paragraph 42 should be "SAN 121." Appropriate correction is required. 
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Claim Objections 

3. Claims 3 and 13 are objected to under 37 CFR 1.75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claims, or amend the claims to place the claims in 
proper dependent form, or rewrite the claims in independent form. The claims recite 
determining the status of the first host based on I/O activity rate from the first host to the 
first storage system, which is already recited in independent claims 1 and 1 1 . 

4. Claim 12 objected to because of the following informalities: "the first hot" should 
be "the first host." Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the Invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claims 1-10 are rejected under 35 U.S.C. 102(e) as being anticipated by U.S. 
Patent Pub. No. 2005/0080895 to Cook et al. (Cook). 

With respect to claim 1, Cook discloses in a system including a first storage 
system (figure 1 , item 104) at a first site (figure 1 , item 106 - local site) associated with 
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a first host (figure 1 , item 102 - first server) and a second storage system (figure 1 , item 
1 14) at a second site (figure 1 , item 1 16 - remote site) associated with a second host 
(figure 1, item 1 12 - second server), wherein the first storage system and the second 
storage system are coupled each other by a remote copy link (figure 1 , items 1 50, 152 - 
ESCON links) so that the second storage system receives a copied data from the first 
storage system via the remote copy link (paragraph 5), a method for checking a status 
of the first site, comprising: 

monitoring I/O activity from the first host to the first storage system (paragraph 30 
- "The sequence 400... from the local site 106." - PPRC Heartbeat Monitor on second 
server monitors heartbeats arriving at first secondary site disk, which is equates to I/O 
activity between first server and first primary site disk); 

determining status of the first host based on the I/O activity on the first host 
(paragraph 30 - "As an example, the Heartbeat Monitor checks the heartbeat... may 
mark the peer site as being in the 'NOTSURE' state."); and 

sending the status of the first host from the first storage system to the second 
storage system via the remote copy link (paragraph 28 and figure 3). 

With respect to claim 2, Cook discloses identifying a first volume in the first 
storage system (figure 1 , item 1 38 - first primary site disk), wherein I/O activity from the 
first host to the first volume is monitored (paragraph 28 and paragraph 30 - "The 
sequence 400... from the local site 106."). 

With respect to claim 3, Cook discloses wherein the status of the first host is 
determined based on I/O activity rate from the first host to the first storage system 



Application/Control Number: 10/802,003 Page 5 

Art Unit: 2113 

(paragraph 30 - "The sequence 400... may mark the peer site as being in the 
'NOTSURE state."). 

With respect to claim 4, Cook discloses wherein the status of the first host is 
determined as dead if the I/O activity rate is less than a first threshold (paragraph 30 - 
"Upon detecting a PPRC heartbeat miss... to determine if the first server's 1 02 updated 
heartbeat information has been received at the remote site 116." - consecutive misses 
exceeding a threshold corresponds to I/O activity not occurring according to the same 
threshold). 

With respect to claim 5, Cook discloses sending an alert signal from the second 
storage system to the second host based on the status sent from the first storage 
system (paragraph 30 - "When the consecutive misses... announce that the peer is 
down." and paragraph 32 - "If the confirmation signal is not received... operational over 
any communications link other than the PPRC communications links 150 and 152."). 

With respect to claim 6, Cook discloses the steps of: 

monitoring I/O activity from the second host to the second storage system 
(paragraph 34 - "Referring to Fig. 4B... stored on the first secondary site disk 146)." - as 
on second server, PPRC Heartbeat Monitor on first server monitors heartbeats arriving 
at second secondary site disk, which equates to I/O activity between second server and 
first secondary site disk); 

determining status of the second host based on the I/O activity on the second 
host (paragraph 35); and 
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sending the status of the second host from the second storage system to the first 
storage system via the remote copy link (paragraph 34 - "The sequence 400 may also 
include operation 438... second secondary site disk 140 at the local site 106." and figure 
3). 

With respect to claim 7, Cook discloses identifying a second volume in the 
second storage system (figure 1, item 146 - first secondary site disk), wherein I/O 
activity from the second host to the second volume is monitored (paragraph 34 - 
"Referring to Fig. 4B... stored on the first secondary site disk 146)."). 

With respect to claim 8, Cook discloses wherein the status of the second host is 
determined based on I/O activity rate from the second host to the second storage 
system (paragraphs 34 and 35). 

With respect to claim 9, Cook discloses wherein the status of the first host is 
determined as dead if the I/O activity rate is less than a threshold (paragraph 30 - 
"Upon detecting a PPRC heartbeat miss... to determine if the first server's 102 updated 
heartbeat information has been received at the remote site 116." - consecutive misses 
exceeding a threshold corresponds to I/O activity not occurring according to the same 
threshold). 

With respect to claim 10, Cook discloses sending an alert signal from the first 
storage system to the first host based on the status sent from the second storage 
system (paragraph 36 - If the confirmation signal is not received... operational over any 
communications link other than the PPRC communications links 150 and 152."). 



Application/Control Number: 10/802,003 Page 7 

Art Unit: 2113 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 11-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cook in view of U.S. Patent No. 6,898,730 to Hanan. 

With respect to claim 11, Cook discloses a data processing system comprising: 

a first storage system (figure 1, item 104) at a first site (figure 1, item 106 - local 
site) associated with a first host (figure 1, item 102 - first server); and 

a second storage system (figure 1 , item 1 14) at a second site (figure 1 , item 116 
- remote site) associated with a second host (figure 1 , item 1 12 - second server), 
wherein the first storage system and the second storage system are coupled each other 
by a remote copy link (figure 1, items 150, 152 - ESCON links) so that the second 
storage system receives a copied data from the first storage system via the remote copy 
link (paragraph 5), 

wherein the first storage system is configured to: 

send the status of the first host to the second storage system via the remote copy 
link (paragraph 28). 

However, Cool does not disclose expressly wherein the first storage system is 
configured to monitor I/O requests received from the first host; and determine status of 
the first host based on I/O activity from the first host. 
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Hanan teaches a storage system in which I/O activity from a host is monitored in 
order to determine the hosts status (column 4, lines 28-53 and column 5, line 53- 
column6, line 12). 

At the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to modify Cook so that the first storage system monitors I/O 
activity from the first host and determines the status of the first host based on the I/O 
activity, as taught by Hanan. A person of ordinary skill in the art would have been 
motivated to do so because Hanan discloses a failover process in which a backup link 
may take the place of a faulty line (abstract), which would have further increased the 
reliability of Cook. Additionally, Hanan allows the storage subsystem itself to determine 
failure of the host, thus decreasing the number of data transmissions need, thus 
decreasing the probability of a failure. Furthermore, Hanan discloses an embodiment 
utilizing SCSI and fiber channel busses, as in Cook (column 1 , lines 43-51 ), and thus 
would have been highly beneficial. 

With respect to claim 12, Cook discloses wherein the first storage system 
monitors I/O requests from the first host to an identified volume thereof (paragraph 28 
and paragraph 30 - "The sequence 400... from the local site 106."). 

With respect to claim 13, Cook discloses wherein the status of the first host is 
determined based on I/O activity rate from the first host to the first storage system 
(paragraph 30 - "The sequence 400... may mark the peer site as being in the 
'NOTSURE' state."). 
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With respect to claim 14, Cook discloses wherein the status of the first host is 
determined as dead if the I/O activity rate is less than a first threshold (paragraph 30 - 
"Upon detecting a PPRC heartbeat miss. ..to determine if the first server's 102 updated 
heartbeat information has been received at the remote site 116." - consecutive misses 
exceeding a threshold corresponds to I/O activity not occurring according to the same 
threshold). 

With respect to claim 15, Cook discloses wherein the second storage system is 
configured to send an alert signal to the second host based on the status sent from the 
first storage system (paragraph 30 - "When the consecutive misses... announce that the 
peer is down." and paragraph 32 - "If the confirmation signal is not 
received... operational over any communications link other than the PPRC 
communications links 150 and 152."). 

With respect to claim 16, Cook discloses a third storage system (figure 1, item 
104 - as implemented with item 121 - third server) coupled with the first storage system 
via a first remote copy link (paragraph 16 - storage systems may be interchangeable; ie 
storage system 114 may be first storage system), wherein the first storage system is 
configured to send the status of the first host to the third storage system via the first 
remote copy link (paragraph 39). 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. See PTO-892. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Philip Guyton whose telephone number is (571 ) 272- 
3807. The examiner can normally be reached on M-F 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Beausoliel can be reached on (571 ) 272-3645. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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